109.
THE FORM OF STANDING WAVES ON THE SURFACE OF
RUNNING WATER.
[Proceedings of the London Mathematical Society, XV. pp. 69—78, 1883.]
THE present investigation had its origin in an attempt to explain more fully some interesting phenomena described by Scott Russell* and Thomson f, and figured by the former. When a small obstacle, such as a fishing line, is moved forward slowly through still water, or (which of course comes to the same thing) is held stationary in moving water, the surface is covered with a beautiful wave-pattern, fixed relatively to the obstacle. On the up-stream side the wave-length is short, and, as Thomson has shown, the force governing the vibrations is principally cohesion. On the down-stream side the waves are longer, and are governed principally by gravity. Both sets of waves move with the same velocity relatively to the water; namely, that required in order that they may maintain a fixed position relatively to the obstacle. The same condition governs the velocity, and therefore the wave-length, of those parts of the wave-pattern where the fronts are oblique to the direction of motion. If the angle between this direction and the normal to the wave-front be called 6, the velocity of propagation of the waves must be equal to v0 cos 8, where v0 represents the velocity of the water relatively to the (fixed) obstacle.
Thomson has shown that, whatever the wave-length may be, the velocity of propagation of waves on the surface of water cannot.be less than about 23 centims. per second. The water must run somewhat faster than this in order that the wave-pattern may be formed. Even then the angle Q is subject to a limit defined by v0 cos 0 = 23, and the curved wave-front has a corresponding asymptote.
The immersed portion of the obstacle disturbs the flow of the liquid
* Brit. Assoc. Report for 1844: + Pkil. Mag. Nov. 1871.he former problems.
